A semiconductor quintuple quantum dot with two charge sensors and an additional contact to the center dot from an electron reservoir is fabricated to demonstrate the concept of scalable architecture. This design enables formation of the five dots as confirmed by measurements of the charge states of the three nearest dots to the respective charge sensor. The gate performance of the measured stability diagram is well reproduced by a capacitance model. These results provide an important step towards realizing controllable large scale multiple quantum dot systems.
Quantum dots (QDs) are artificial systems in which electrons are confined in all three dimensions and the electronic states are determined by the confining potential and Coulombic interaction [1] . For multiple QDs the electronic states are furthermore influenced by the tunneling and interaction between dots. QDs can offer intriguing systems for constructing fermion Hubbard models [2] and also implementing elements of quantum computing [3] [4] [5] [6] . Increasing the number of QDs is a necessary step towards these goals and has been attempted using various kinds of materials such as semiconductor heterostructures, nanowires [7, 8] and self-assembled dots [9] [10] [11] . Single to quadruple QDs have been fabricated in semiconductor heterostrcuture [12] [13] [14] and applied to quantum bits using the charge or spin degree of freedom [15] [16] [17] [18] [19] [20] [21] .
Scale-up of QD systems whose electronic states can be precisely manipulated and detected requires several technical advances. In the conventional device architecture, the electronic states are electrically manipulated by two plunger gates and detected by a single charge sensor [22] [23] [24] [25] [26] [27] . Double or triple QDs (DQD or TQD) are the typical cases in which the charge states can be manipulated by two plunger gates attached to the two dots and detected by a charge sensor.
This technique has been applied to quadruple QDs but not more, probably because the sensor sensitivity decreases with the distance to the target QD and also because more plunger gates must be appropriately adjusted to address the individual QDs. In addition multiple QDs are usually constructed by connecting dots in a row with a tunnel-coupled reservoir at each end. This geometry makes it difficult to load electrons from the reservoirs to the inner dots [28] . In general a set of two plunger gates, one charge sensor and two reservoirs is appropriate to address a triple QD.
Therefore splitting into TQDs may be a straightforward approach to scale up the QD architecture [29, 30] .
In this work, we fabricate a semiconductor quintuple quantum dot (QuiQD) or series coupled five QDs with a concept relevant for further increasing the number of QDs. Our QuiQD has a reservoir connected to the leftmost, center and rightmost dots, to facilitate loading of electrons to all dots. In addition, two RF charge sensors are independently and simultaneously operated using a frequency multiplexing technique [29] to complementarily and precisely read out the charge states. We modify the charge configuration with gate voltages to demonstrate the utility of the new architecture by comparing the measured stability diagrams with capacitance model calculations. nipulating the charge states on the two different stability diagrams. Figure 2 shows the numerical derivative of the RF reflectometry signal measured by sensor 1, ∂V RF1 /∂V P 1 , in the V P 1 -V P 3 plane the spacing of the charge transition lines [13] . Also QD 3 has the most electrons due to the gate electrode design. We will be able to reduce the number of electrons by reducing the gaps between the gates to form smaller dots.
In Figure 3 In large systems of multiple QDs, the charge states become complicated and difficult to discriminate. Therefore numerical calculations of stability diagrams are helpful in the process of adjusting gate voltages to search for desirable charge states. We find that the charge stability diagram obtained here is well reproduced in a qualitative manner using a capacitive QD model [14, 33] . 
